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Psychometric Evaluation of a Persian Version of the Cardiac Depression Scale in 
Iranian Patients with Acute Myocardial Infarction 
Abstract 
Purpose: The aim of this study was to validate a Persian version of the Cardiac Depression 
Scale (CDS) in Iranian patients with Acute Myocardial Infarction (AMI). This was a 
methodological study.  
Methods: A demographic survey and the CDS were used for data collection. The CDS was 
forward translated from English into Persian and back translated to English. Validity was 
assessed using face, content and construct validity. 
Results: The construct validity of the scale showed two factors with eigenvalues greater than 
one. The Cronbach’s alpha, Theta, McDonald, and construct reliability were greater than .70. 
Convergent and discriminant validity of the constructs were fulfilled.  
Conclusions: Given the importance of mental health in risk prevention in AMI patients, the 
Persian CDS is a useful screening tool for detection of depression in this patient cohort. 
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INTRODUCTION 
Depression is a common and debilitating condition in patients with acute myocardial 
infarction (AMI) (Schrader, Cheok, Hordacre, & Guiver, 2004; Serrano, Setani, Sakamoto, 
Andrei, & Fraguas, 2011). The role of depression in cardiovascular disease (CVD) has been 
strongly emphasized (Meneses et al., 2007). Its prevalence, 48 hours after AMI, is 60.7% 
(Hosseini, Tabiban, & Samarbakhsh, 2006). Depression occurs up to four times more often in 
patients with AMI than in the general population (Judith H. Lichtman et al., 2014; Judith. H. 
Lichtman et al., 2008; Williams, 2011) and is a risk marker for future AMI and mortality in 
CVD (J. Barth, Schneider, & von Kanel, 2010; Pozuelo et al., 2009). The prevalence of 
mild/moderate, and severe cardiac depression among Iranian patients with CVD has been 
reported as 17% and 53% respectively (Gholizadeh et al., 2010). 
Negative effects of depression on patients with CVD have been widely mentioned in studies 
(Elderon & Whooley, 2013; Judith H. Lichtman et al., 2014; Judith. H. Lichtman et al., 
2008). It is important to note that some researchers suggest that although early diagnosis and 
treatment of depression in patients with acute MI may not improve patients’ quality of life 
and mood, it can have significant effects on the frequency of their disability and mortality 
(Judith H. Lichtman et al., 2014; Wang, Thompson, Chair, & Hare, 2008). Actually, AMI 
patients with co-morbid depression are less likely to adhere to their medication regimens, 
self-care and recommended lifestyle changes (e.g., smoking cessation and increased physical 
activity) needed in their recovery period (Ziegelstein et al., 2000). These patients are less 
likely to attend cardiac rehabilitation programs and are often socially isolated. However, 
while screening of depression in patients with AMI is not yet routine (Martin & Thompson, 
2006), it has been recommended by the American Heart Association and appears warranted 
(Judith H. Lichtman et al., 2014; Judith. H. Lichtman et al., 2008). 
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Research has shown that targeted interventions can reduce depression in patients with CVD 
(Lespérance & Frasure-Smith, 2000), however, these benefits have not translated to reduced 
risk of cardiac events or mortality (Glassman et al., 2002; Lespérance & Frasure-Smith, 
2000). It is possible that somatic symptoms indexed in many depression screening 
instruments such as the Beck Depression Inventory (BDI-I, BDI-II), Hospital Anxiety and 
Depression Scale (HADS) and the Center for Epidemiologic Studies Depression Scale (CES-
D) may mimic physical symptoms in AMI thus producing false positives for depression 
(Thombs et al., 2008; Thornton, 2001).  
The Cardiac Depression Scale (CDS) is the only scale designed for the screening of 
depression in cardiac patients with the sensitivity range of mild to severe (Chavez, Ski, & 
Thompson, 2014; Hare & Davis, 1996). Therefore, the aim of the present study was to 
translate this instrument into Farsi and validate it for an Iranian AMI patient population.  
METHOD 
Participants and Materials 
This methodological study was conducted in 2015. A socio-demographic questionnaire and 
the CDS were used for data collection. The CDS was used for assessing depression. The CDS 
consists of 26 items that address a variety of affective, somatic and cognitive symptoms 
including mood, anhedonia, avolition, cognitive functioning, hopelessness, and sleep 
disturbance. The scoring of this tool is based on a 7-point Likert-type scale anchored by the 
presence or absence of descriptors. A total CDS score is calculated by the sum of the scores 
of each item, ranging from 26 to 182 (Hare & Davis, 1996). The CDS comprises two 
dimensions and seven subscales, with strong internal consistency (Cronbach's alpha = 0.9) 
(Hare & Davis, 1996). The CDS has 97% sensitivity and 85% specificity to detect major 
depression (Shi, Stewart, & Hare, 2010). A sample size of 5 to 10 times the number of items 
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tested is suggested as the minimum for conducting a factor analysis (Hamid Sharif Nia et al., 
2016). Consequently, a convenience sample of 407 patients participated in the study.  
Procedure 
Written permission for the use of the CDS was obtained from the developer of the scale, 
(Professor David L. Hare). The World Health Organization protocol of forward-backward 
translation technique was used for translating the scale from English into Persian (World 
Health Organization, 2016). Two English-Persian translators were invited to independently 
translate the CDS. An expert panel, consisting of some of this paper’s authors as well as two 
professional translators, assessed and unified the two translations and constructed a single 
Persian translation of CDS. Thereafter, a Persian-English translator was asked to back-
translate the Persian CDS into English. This English version of the CDS was sent to Professor 
Hare, the developer of the scale, for confirmation of the correctness of translations and 
confirming the similarity of the achieved English CDS with its original. Then, the final 
questionnaire was distributed to selected patients. In the case of illiterate patients, the 
researchers elaborately explained the questionnaire to the participants and marked their 
answers.  
Psychometric Properties of the CDS-Persian Version 
For assessing validity we used face, content and construct validity 
Face validity assessment. The face validity of the Persian CDS was assessed both 
qualitatively and quantitatively.  
Qualitative face validity assessment. For assessing the qualitative face validity of the Persian 
CDS, ten cardiac patients were invited to assess and comment on the appropriateness, 
difficulty, relevance and ambiguity of the items. Moreover, the time to complete the scale 
was determined. The scale was amended according to the patients’ comments. 
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Quantitative face validity assessment. The item impact technique was adopted for assessing 
the quantitative face validity of the Persian CDS. Consequently, the same ten patients were 
asked to determine the importance of the items on a Likert-type scale from 1 (Not important) 
to 5 (Completely important). The impact score of each item was calculated by using the 
following formula, Importance ⋅ Frequency (%). In this formula, frequency is equal to the 
number of patients who had ascribed a score of 4 or 5 to the intended item and importance 
was equal to scores 4 or 5. If the impact score of the item was greater than 1.5, the item was 
considered suitable and it was maintained in the scale (Hajizadeh & Asghari, 2011; 
Maasoumi et al., 2013). 
Content validity assessment 
The content validity of the Persian CDS was also assessed both qualitatively and 
quantitatively. 
Qualitative content validity assessment. The Persian CDS was provided to 15 experts (nine 
nursing doctorates, two psychiatrists, two clinical psychologists and two nurses) and they 
were asked to assess and comment on the wording, items allocation and scaling of the items 
(Colton & Covert, 2007). We revised the CDS according to their comments. 
Quantitative content validity assessment. Quantitative content validity was assessed by 
calculating Content Validity Ratio (CVR) and Content Validity Index (CVI) for the items. 
CVR reflects whether the items are essential or not. Fifteen experts, as mentioned above, 
were asked to rate the essentiality of the CDS items on a three-point scale as follows: Not 
essential: 1; Useful but not essential: 2; and Essential: 3 (Cook & Beckman, 2006). The CVR 
of each item was calculated using the following formula: CVR = (ne – (N/2)) / (N/2). In this 
formula, N and ne are respectively equal to the total number of experts and the number of 
experts who rate the intended item as ‘Essential’. when the number of panelists is fifteen, the 
minimum acceptable CVR is equal to 0.49 (Lawshe, 1975). 
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CVI shows the degree in which the items of the intended scale is relevant and. CVI can be 
calculated for each item of a scale (Item-level or I-CVI) and also for all of the items (Scale-
level or S-CVI). Thus, we asked the same fifteen panelists to rate the relevance of the CDS 
items on a four-point scale from 1 to 4. For instance, the four points for rating the relevance 
of the items were ‘Not relevant, ‘Somewhat relevant’, ‘Quite relevant’, and ‘Highly relevant’ 
which were scored as 1, 2, 3, and 4, respectively. The I-CVI of each item was calculated by 
dividing the number of panelists who had rated that item as 3 or 4 by the total number of the 
panelists. Lynn et al. (2006) noted that when the number of panelists is equal to fifteen, the 
items which acquire an I-CVI value of 0.79 or greater are considered appropriate (Jay Lynn, 
Surya Das, Hallquist, & William, 2006). 
Construct validity assessment 
To examine the construct validity of the CDS, we performed (i) exploratory factor analysis 
(EFA), (ii) confirmatory factor analysis (CFA) and (iii) assessed reliability, convergent 
validity and discriminant validity (Baumgartner & Homburg, 1996). EFA and CFA were 
performed using SPSS version 22 and Analysis of Moment Structure (AMOS) software 
version 21 respectively. We applied Maximum Likelihood EFA with Promax rotation. The 
Kaiser–Meyer–Olkin (KMO) and Bartlett’s test of sphericity were used to check the 
appropriateness of the sample to conduct the factor analysis. Factor extraction was based on: 
(i) eigenvalues > 1; (ii) communalities > .3, and; (iii) scree plots (Cattell, 1966; Cattell & 
Jaspers, 1967; Field, 2013). The results obtained from EFA were confirmed by CFA and 
examination of the model fit indexes such as Chi-square (χ2) test, Chi-square/degree of 
freedom ratio (normalized chi-square CMIN/DF), Goodness-of-fit index (GFI) > .95, 
Comparative Fit Index (CFI) > .90, Incremental Fit Index (IFI), Normed Fit Index (NFI), 
Tucker-Lewis Index (TLI), Relative Fit Index (RFI), Root Mean Square Error of 
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Approximation (RMSEA) .05 - .10 moderate, and Standardized Root Mean Square Residual 
(SRMR) < .09 (Pahlevan Sharif & Mahdavian, 2015; Soleimani et al., 2016). 
Average variance extracted (AVE), maximum shared squared variance (MSV) and average 
shared square variance (ASV) were estimated to assess the convergent and discriminant 
validity of the extracted CDS factors. In order to establish convergent validity (i) AVE should 
be greater than .5 and (ii) construct reliability should be greater than AVE. To meet the 
discriminant validity criteria, both MSV and ASV of each construct should be less than its 
AVE (Ahadzadeh, Sharif, Ong, & Khong, 2015; Fornell & Larcker, 1981; Joseph F Hair, 
Black, Babin, & Anderson, 2010).  
Reliability assessment 
Cronbach's alpha (α), theta (θ), and McDonald’s Omega (Ω) Coefficient as measures of 
internal consistency were used to evaluate the reliability of the Persian version of CDS.. 
Construct reliability of the extracted factors was assessed following Hair et al.’s (2010) 
approach, whereby construct reliability (CR) > .7 indicates good reliability (J.F. Hair, Black, 
Babin, & Anderson, 2013). The intra-class correlation coefficients (ICC) was used to 
establish the test–retest reliability of the CDS over an interval of a 2-weeks using two-way 
mixed intra-class correlation coefficients (ICC) for absolute agreement at the level of 
individual items. The results are interpreted as follows: 0–0.2 as low, 0.21–0.40 as fair, 0.41–
0.60 as moderate, 0.61–0.80 as substantial, and 0.81–1 as almost perfect (Landis & Koch, 
1977). To assess the suitable sample size for the test–retest reliability, power analysis was 
performed. The power analysis identified that a sample of 15 patients was required to have a 
power of .80 to detect a test–retest correlation of .90 at a significance level of .05 (Cohen, 
1992; Walter, Eliasziw, & Donner, 1998). 
Multivariate normality and outliers  
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To evaluate normality it is helpful to assess both univariate and multivariate normality. 
Univariate distributions were examined for outliers and skewness and kurtosis. Multivariate 
distributions were evaluated for normality using Mardia’s coefficient of multivariate kurtosis 
whereby a Mardia’s coefficient > 8 indicates deviation of multivariate normality (Raoprasert 
& Islam, 2010). Multivariate outliers can be evaluated through evaluation of Mahalanobis 
distance (p < .001) (Harrington, 2008; Tabachnick & Fidell, 2013). 
Ethical considerations 
The study was approved by the Ethics Committee of the University of Medical Sciences 
(Code: IR.MAZUMS.REC.95.2065), Sari, Iran. Patients were informed about the study 
objectives and procedures. Moreover, they were ensured that participation was voluntary and 
it would not affect the course of their treatment. The confidentiality of patients’ information 
was guaranteed. Informed verbal consent was obtained from all participants.  
RESULTS 
Patient demographics 
The socio-demographic profile of the participants is reported in Table 1. As it is shown, the 
sample included 224 (55%) were male and 183 (45%) were female with the mean age of 
63.72 (SD = 16.37). From all participants, 221 (54.3%) patients were illiterate or could only 
read and write minimally. The majority of participants reported elevated blood pressure 
(54.1%) and most of them had family heart disease (73%). 
[Insert Table 1 approximately here] 
Construct validity 
Table 2 shows the results of EFA using Maximum Likelihood method with Promax rotation 
on the Persian Version of the CDS (n = 200). The analysis revealed two factors together 
accounting for 56.79% of the variance comprising 16 of 26 items (Factor 1: 10 items and 
Factor 2: 6 items). Ten items were removed due to weak factor loading (less than.5). 
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[Insert Table 2 approximately here] 
CFA was conducted (n = 207) to confirm and validate the factor structure obtained from 
EFA. The results showed that the initial two factor measurement model did not fit the data 
well (χ2(103) = 1298.075, p < .05, χ2/df= 12.603, GFI = .714, CFI = .754, NFI = .739, IFI = 
.755, RFI = .696, TLI = .713, Standardized RMR = .090, RMSEA (90% C.I.) = .169 (.161 - 
.177)). Examination of the items for sources of model misfit identified several items with 
high standardised residuals (z-score > 4.0) and poor discriminant validity; the following items 
were removed: Factor 1 items Q6, Q17 and Q25; Factor 2 items Q2, Q4 and Q12. As shown 
in Figure 1, the error terms of four pairs of items of Factor 1 and one pair of items of Factor 2 
were allowed to freely co-vary to improve the measurement model fit. 
[Insert Figure 1 approximately here] 
The revised model was found to be a good fit, as evidenced by goodness of fit indices (χ2(29) 
= 147.442, p < .05, χ2/df= 5.084, GFI = .935, CFI = .949, NFI = .938, IFI = .950, RFI = .904, 
TLI = .922, Standardized RMR = .043, RMSEA (90% C.I.) = .10 (.085 - .117)) and 
significant factor loadings greater than .6 (z-value range 7.909 to 23.980). Moreover, as AVE 
of both factors exceeded .5 and their respective construct reliability was greater than their 
AVE, convergent validity was demonstrated. Furthermore, AVE of both factors was greater 
than their respective MSV and ASV that fulfilled the requirements of discriminant validity. 
[Insert Table 3 approximately here] 
As reported in Table 3, Cronbach’s alpha, Theta, McDonald Omega, and construct reliability 
of Factor 1 and Factor 2 demonstrated good reliability and internal consistency for both 
factors. The average measure ICC was .732 with a 95% confidence interval from .693 to .765 
(F (406) = 3.82, p < .001)).  
DISCUSSION 
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The aim of the present study was to psychometrically evaluate the Persian version of the 
Cardiac Depression Scale in Iranian patients with AMI. The results identified a bi-
dimensional CDS factor structure explaining 56% of the variance. These findings are similar 
to those of Gholizadeh et al. (2010) who also identified a two factor structure using the CDS 
in Iranian patients (Gholizadeh et al., 2010). In contrast, Wise et al. (2006) identified six CDS 
factors (including mood, anhedonia sleep, suicide, cognition and fear), explaining 61.36% of 
variance in Australian cardiac patients (Wise, Harris, & Carter, 2006). Similarly, Wang et al. 
(2008) identified a 6 factor CDS structure and one dimension(i.e. mood, sleep, anhedonia, 
uncertainty, cognition, hopelessness and inactivity), explaining 62% of the variance (Wang et 
al., 2008).  
The participants of the present study were AMI patients. According to Hair (2009), in 
psychology and humanities studies, explaining 50-60% of the variance, items extraction is 
appropriate (Hair Jr, Black, Babin, & Anderson, 2009). Following EFA, for which all model 
fit parameters were met, the CDS was examined using CFA. The first factor extracted from 
the CDS was related to death anxiety and despair. Tomer and Eliason (1996) suggest that 
anxiety and despair are not uncommon when a person is faced with a life threatening 
condition (Tomer & Eliason, 1996). Given the well-known morbidity and mortality risk of 
depression in CVD (Jürgen Barth, Schumacher, & Herrmann-Lingen, 2004), it is important 
that mental health disturbances, such as anxiety and depression, be detected and managed. 
The nursing staff plays an important role in management of depression symptoms and referral 
to a qualified mental health professional for consideration of various treatment options 
(Judith. H. Lichtman et al., 2008; Sharif Nia et al., 2014). Taking care of those patients who 
are aware of the risk of losing their lives is complex. Thus, it is important to know much 
more about the factors that lead to anxiety reduction and to have nurses at the management of 
this complex situation (Sharif Nia, Lehto, Ebadi, & Peyrovi, 2016).  
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The second factor extracted from the CDS pertained to life satisfaction, which refers to the 
patient’s attitude toward life and their beliefs about the future. It incorporates aspects of well-
being, satisfaction about the relationship with others and focus goals, concept and personal 
ability to cope with daily life. Life satisfaction should be evaluated in relation to economic 
status, education, experiences and residence, as well as many other factors. Patients with 
AMI are more likely suffer from depression than patients with other diagnosis (Steca et al., 
2013). 
According to the final model of CDS, there is a correlation between measurement errors of 
items 18th and 13th (e1, e4), 13th and 5th (e1, e5), 5th and 8th (e5, e6), 5th and 26th (e5, e8), and 
15th and 20th (e13, e16). Munro (2005) stated that correlated measurement error occurs in the 
situation when variables have not been identified clearly or not measured directly. So it can 
affect the answers to the items (Munro, 2005). A latent variable, including the only true 
scores of a construct’s indicators measurement error, is a problem (Jiang, 2014). Self-
reported measurement method may lead to measurement errors. On the other hand, 
measurement errors can be the result of similar meaning or close of words and phrases in 
both positive and negative statements (Harrington, 2008). 
The results of the current study showed that structural items of the Persian CDS have good 
convergent and divergent validity. Hair (1995) stated that there is convergent validity when 
the structural items are close to each other and share more variances with each other. 
Divergent validity may be observed when the  intended structural items and extracted hidden 
factors were completely separated from each other (J.F Hair, Anderson, Tatham, & Black, 
1995). It is clear that we will have no appropriate convergent validity when the hidden factors 
have not been explained well by the extracted items and they have insufficient correlation 
with each other (Fornell & Larcker, 1981). 
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In the present study the reliability of the CDS tool was assessed using Cronbach’s alpha. 
Moreover, to the best of our knowledge, it is the first study that assessed reliability of CDS 
using Theta and McDonald. The results showed that the reliability of this tool is appropriate. 
The higher the Cronbach’s alpha implies the appropriateness of internal consistency of the 
questionnaire and its correlation between questions. In fact, it indicates that the questions of 
the CDS are measuring similar concepts and there is no conceptual dispersion in it. The 
reliability of this tool was assessed in different studies and was reported to be 0.76-0.93 
(Birks, Roebuck, & Thompson, 2004; Gholizadeh et al., 2010; Hare & Davis, 1996; Vinzi, 
Chin, Henseler, & Wang, 2010; Wang et al., 2008). Also it was indicated that this tool had a 
significant relationship with the Beck depression scale and Clinical rating (Hare & Davis, 
1996). The assessment of the reliability of the CDS among 239 Chinese students showed that 
the correlation of this tool with CDS long form (p < 0.001 , r = 0.80) and Beck depression 
scale (p < 0.001 , r = 0.64) is reliable (Vinzi et al., 2010). Ski et al (2011) also assessed the 
reliability of this tool by Mokken scaling among 603 cardiac patients and reported a suitable 
Rho > 0.8 value (Ski, Thompson, Hare, Stewart, & Watson, 2012). In another study on 
cardiac patients in England, the reliability of the tool was measured at 0.79 by using the test 
re-test method. It was also mentioned that there is a strong relationship between this tool and 
BDI, SF-36 and HADS (Hospital Anxiety and Depression Scale) (Birks et al., 2004). 
The results also showed that the Persian version of CDS had a good construct reliability. In 
fact, structural reliability or factor consistency could be a kind of substitution for Cronbach’s 
alpha in structural equation modeling (Vinzi et al., 2010). One of the important features in 
estimating CR in comparison to Cronbach’s alpha is that, it does not impressed by the amount 
of scale items and measured structure; while it depends on the actual factor loading of each 
items on the latent variable (Vinzi et al., 2010). Previous studies did not assess reliability 
using construct reliabity measure. 
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In summary, the results of this study showed that the Persian version of the CDS has a two-
factor structure (i.e. death anxiety and life satisfaction) and acceptable reliability and validity. 
Therefore, the validated instrument can be used in future studies for assessing depression 
among patients with AMI in Iranians.  
Limitations 
The researchers of this study have ensured that the forward-backward translation method was 
to a high standard and the original author of the scale confirmed the accuracy of the 
translation. Notwithstanding this, there is always a potential difficulty in using a scale which 
was originally designed for a different population. Cultural differences and language nuances 
may not be translatable and test users would be advised to be cognizant of this potential issue. 
Also, filling the questionnaire for illiterate patients by researchers may bias their responses. 
Recommendations 
We recommended that more detailed studies to be conducted to earn trustworthy results by 
other investigators. Screening of depression be done in all cardiac patients. Future validation 
studies with samples from different populations and also longitudinal designs are suggested 
to verify the finidings of this study. Also, since Iranian populations reside all over the world, 
testing of the tool in Iranians in Europe, Asia and the USA would be beneficial to determine 
its generalizability to all Iranian populations. 
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